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CLAIMS 



1. A method for characterizing fluorescent molecules or other particles in sam- 
ples comprising the steps of: 



en 



a) monitoring fluctuating intensity of fluorescence emitted by the molecules or 
other particles in at least one measurement volume of a non-uniform spatial 
brightness profile by measuring numbers of photon counts in primary time 
intervals by a single or more photon detectors, 

b) determining at least one distribution of numbers of photon counts, P(n), from 
the measured numbers of photon counts, 

c) determining physical quantities characteristic to said particles by fitting the 
experimentally determined distribution of numbers of photon counts P(n), 



characterised in that the fitting procedure involves calculation of a theoretical 
distribution function of the number of photon counts P(n) through its gener- 
ating function, defined as G(f) = n P(n). 



2. A method according to claim 1 wherein the primary time intervals are con- 
secutive intervals of equal width. 



. ^w-3^-A-rfl§g>ud According to claim 1 or 2 Wherein ifT giep b) iium 
U * \ / counts {n,} subject to determination of a distribution P(n 



rived from 

numbers of photon counts in primajTjin^ by summing up 

numbers of phoJoji^etrntsnro^T^rimary time intervals according to a prede- 
ined rule. 



4. A method according to claim 3 wherein in step b) numbers of photon counts 
{n,} subject to determination of a distribution P(n) are calculated from the 
numbers of photon counts in primary time intervals {Nj} according to the rule 

M 

n ; =X! N "/+*' wher e M is an integer number expressing how many times the 
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time interval in which {n,} is determined is longer than the primary time in- 
terval. 

5. A method according to claim 3 wherein in step b) numbers of photon counts 
{rij} are calculated from predetermined primary time intervals according to a 
rule in which primary time intervals are separated by a time delay. 

6r A method- according to claim'5-wherein in step b) numbers of photon 'counts 
-{» subject to determination of a distribution P(n) are calculated from the 
numbers of photon counts in primary time intervals {Nj} according to the rule 

M 

n i =X( n m + * + n w(/ + l) + *)> where M and L are positive integer numbers. 




metnod according to one of the claims 3 to eTvVheTein IrTstep b) a "set of 



distributions P(n) is determined according to a set of different rules, said s< 
of distributions being fitted jointly in step c). 

8. A method according to claims 6 and 7 wherein in step c) a set of^distributions 
with different values of M and/or L are fitted jointly. 

9. A method according to one of the claims 1 to 8 wh^ein at least one of the 
physical quantities of step c) is concentration of pafficles. 

10. A method according to one of the claims'! to 9 wherein at least one of the 
physical quantities of step c) is specifkxbrightness of particles. 

11. A method according to one or the claims 1 to 10, wherein at least one of the 
physical quantities of steppe) is diffusion coefficient. 

12. A method accpr&ng to one of the claims 1 to 11 wherein the generating 
function / j S calculated using the expression 
G^)y4[\dqc{q)\d'r{e^ m ^ -1)], where c{q) is the density of particles 

w#h specific brightness q, T is the length of the counting interval, and fi(r) is 
-toghfem^=pFrefHe-as~a^ 
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method according to one of the claims llo U whereTtTtffe argument of 
the generating function is selected in the form ^=e' 9 and a fasfr-FcnJrier 
transform algorithm is used in calcufttiprvof the theoreji»rtistribution of the 
number of photon counts out of its l^eratinqJwrTctiorL 



.C8 
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14. A method accordjr^j^Jneof the claims 1 to 13 wherein in step c) when 
ealculatjng-i^ 

modeikraby a mathematical relationship between volume and spatial bright- 
ness. 



15. A method according to claim 14 wherein in step c) when calculating the 
theoretical distribution P(n), the spatial brightness profile is modelled by the 

following expression: ^ = A 0 x(l + a l x + a 2 x 2 ), where dV denotes a volume 

element, x denotes logarithm of the relative spatial brightness, A 0 is a con- 
stant selecting the unit of volume, and a 1 and a 2 are empirically estimated 
parameters. 

16. A method according to claim 14 wherein in step c) when calculating the 
theoretical distribution P(n), the spatial brightness profile is modelled by the 

following expression: ^ = A Q x a \(l + a : x+a 2 x 2 ), where dV denotes a volume 

element, x denotes logarithm of the relative spatial brightness, A 0 is a con- 
stant selecting the unit of volume, and a lt a 2 and a 3 are empirically estimated 
parameters. 



^ rtTTA method according to any oTllle claims 1 to lb wherein in 
j^S cal optical device is used for monitoring the intensity of fluorj 



stef 



ice. 



18. A methodjccocdmg-to any of the claims 1 to 17 wherein said fluorescent 
molecyfesor other particles are characterized applying an homogeneous 
luorescence assay. 
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method according to any of the claims 1 to 18 foFuse Ih diagnostics, high 
throughput drug screening, optimization of properties of molecules and idenj 
fication of specific cell or suspendable carrier populations. 



20. Use of a confocal apparatus for performing the method acctffcling to any of 
the claims 1 to 19 comprising: 

a radiation source (12) for providing e>fcikation radjafion (14), 
£n,ob|ectiye (22) ^fo (14) jntq a measure^ 

ment volume (26), 

a detector (42) for detecting emission radiation (30) that stems from the 
measurement volume (26), 

an opaque means (^""positioned in the pathway (32) of the emission radia- 
tion (30) or ex^tfation radiation (14) for erasing the central part of the emis- 
sion radiation (30) or excitation radiation (14). 
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